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(54) Title: TEMPERATURE CONTROL ELEMENT, TEMPERATURE CONTROL COMPONENT, AND WAVEGUIDE OPTI- 
= CAL MODULE 

S (54) ^^cd*^: aw**, anssficfctfaatts^^i-ju 

g=gg (57) Abstract: An optical waveguide 

optical module (100) in which a temperature 
control element (1) is supported through a 
pedestal (5) in a casing (11) and an optical 
waveguide element (12) is provided on 
the temperature control element (1). The 
optical waveguide optical module (100) 
having favorable demultiplexing wavelength 
characteristics is characterized in that it is 
composed of a platelike body (2) having a 
heat-generating body (3) or heat-absorbing 
body on the heated surface or inside, in 
that the total area of the contact portion 
of the pedestal (5) disposed in contact 
with the heated surface of the platelike 
body (2) to support it and the platelike 
body (2) including the contact portion in 
contact with the heat-generating body (3) 
or heat-absorbing body exceeds 30% of the 
area of the heated surface of the platelike 
body (2), and in that the sum of the surface 
roughnesses Ral+Ra2 of the pedestal (5), 
the platelike body (2) in contact with the 
pedestal (5), and the heat-generating body 
(3) is 0.05 um or more. A temperature 
control 
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component for the waveguide optical module having a uniform in-plane temperature distribution and a temperature control element 
are also disclosed. 
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1 ±l=*ia»«? 12 SgtLt^S^MI^va-^ 100 |Cfcl*T. 
2. 3 «©5R*<DB5Ma>^tf Ra1+Ra2 $ 0.05//m &L±t?Z>ZL 

t it&mt+z&&M&&o&»&m2LVkm3b : zva.-n, 100 u *>o 



WO 03/062878 



m m m 



PCT/JP03/00636 



5 sms-m 



15 Sjfc«*<3&0x Urni3UTfe^#>^I^>^^TO^^fctoOS»n D p^^l3 
3(D«fc-5J&SPSPfipl^LTl*s ttffi 2001-116936 ^$Sll5fl^(7)^^ b 

*iti^ 0 z<D&mits nmmw svm/ o cwr. ®&m& ioow/m ■ k &±<d 



1 



WO 03/062878 





PCT/JP03/00636 



fc^s BtriBSiif^(^^tis^rt©^mi3<fcs?agi^— causae 

tR^t©^®******"!?* (32JSB) iht&Sih&HtBUfco fc£U 

^tttR«f*©s*rtftraurai(o 30%^m^.x a^x iwiB^ffifcis6tti-r«sp»©tE« 

(2) mm^t,zn^-^>^lZ^T^Ib(D^&t.^^t > (0\Z^ 
Tx HuiaSISfrFlix R^®flJ©«li*fcl*l*i»t«aM*:«fc L<\tWm*M:Z. 

zmmfrbteVs ±\zz<Dm^<ommmmizmT^m^^mts tm$&m 

■T*aP^©lWIB^a)®ffift Ra1 hx ^(D^fc^^SSP^CDtStftfcx f&IMfcfc 
L < i&q&*tt*M<DSffi£ Ra2 h<D*Ptf x 0.05/xm J.>LtT:&S d tS^fShf^fflW 




2 



WO 03/062878 PCT/JP03/00636 

(3) >r-: »^l*llls LTSi^t^t 5 ^tDfiWffl*? 

io m Ra2 tcomt\ o.obm^^&^zt^^^T^mi&m^t^y^-^m 

25 S&fcx 2MMJ3I*n 

(6) 'T-is>7\*\\zi$miifr L-a&mmtt3z&-?z t.mz, *<r>igmmm=5-±. 
\z%mffim=F%Mw^te*mmmft^3.-MziBi\^^ nwaasi^mx 

3 



WO 03/062878 ~ ^ PCT/JP03/00636 

^^IHfeUTs Hui3)SISfflm^l*s »Si)IIIIJ (SBd'J) 
15 £<D&fmm(D'&it*. *&tft*(DJSM® (OT) ®*1<D 30%&j&*.£*£££:U 

25 (ommfrfrz<Dmb*m\-f2>&?\zLT:. mm. (^-os) (Dnmt.®mz, 

4 



WO 03/062878 ^ m PCT/JP03/00636 

#s 9&m*> u < i*i«{*tja)Mut^ Ra2 h u s ztiz<D®m*®mT2>ib. t 

<\Z^(Dfti : Ra1+Ra2^:0.05MmJ^±l3-ri.Z:iilC:Lfeo 

zcD&izmL, -miats fti$&\z&^i:^m**mz3m?zm&\z{z, 
¥-im*m&Tzm&}T:. mmmm (Ra=o.oi) ir^z^mmxm, Rai+Ra2 

^^©TTriix m}mm?wmM£tiz*£&friz%g.^fim±uz< <&£o 
mmmit^Mte trco^m^^mm^izm^ arcs #s<d^^^ ur^f § 

5 



WO 03/062878 ^ ^ PCT/JP03/00636 

n 5 mi*s *spj3i3frfr3>^&a<DffecD^ 
io ure&^o 

is ^9miis SMraibi^-r^^^* wag) o>H»«:^-r^77?**o 

ffM 0BII*x \Z&tf%mm&. (Ra1+Ra2) hAT (0H««:^"r^"7-C 

ffil 1 Ellis gQfc#02l;:*si*S[Bffl£ (Ra1+Ra2) h AT ©BMMc^r^^-C 
20 fft1 2 Ellis 2&mZ\Z.t$\1r%>W®SL (Ra1+Ra2) h AT ^7Tf 

25 ^^Itl-PS^^tL^^CD-Clife^o 

6 



WO 03/062878 ^ m PCT/JP03/00636 

^niu^x ^^N^©^^bi^ua^i3^-rsiit>d^A^i)o fto 

25 <b^U=i-^Ax ft<b^*>x Mb*>*JK ^>^r>^lfe>ti5o 
CtiecDT&^-Clis «b7^5=*AjW»*>» * bl^o 180W/m • K t. 



WO 03/062878 W ^ PCT/JP03/00636 

T 12 WUfeOSPtf OfctW*) 1 fr&*J««<fc5fc;rfc#fc<«J"e& 
5 So 

OsJIS B0601 fc*Wra¥$S®*&* Ra (Ra2) £ 0.025^m 
W±s £.<iZ&m£<DmMZt5^Xs Z<Di$moM<Dffl®M Ra1 h<D^H"T: 0.05 
At m JiLt ^ & 3 cfc o tit I i £ o 

10 i|fnBK#f*2 (D^®0D^gPl3l*^fl5m^©^ 5 I3T^- v>?9 rt^SPlI 
*J***i*o HI1~4il|-Clis £&5li. ^#2fc«fctJ f ^*3^:iim-ri.feto 
©EBB 5a £f#5/c©l3x ±^li«:*^l^0^t\Tglse («tt»H«* t tte^'r* 
SPtiO &gftl*Tfc£S»S^©fl^*:*rU *©ISSS& 5a fclKttf* 2 feft^Ux & 
& 5 ©±® h MM¥ 2 ©±® h m £ & & «fc ? 1 <* 9 *nx U T& & o 

15 frfrz-sm. 5 mi. sssim* 3 ^M»*Mtt;:«a«i&&T* u - k« 7, b^w- 

HI3l*s >SSIS&ffi©Sft8fr®l2l^&5o CKDEIlClRS^A^cfcdlZ:. *f§0Jl©>.SIIiSP 
20 Shits fflm2ff* ^jS5l3^fig**lfclH«PF«3l3«tt>a*tlT^So Z©«fc?*:«l 

±fB^A5l±x *fcx 1215, H16lc:^-rJ;aiCs +^#JCfcUfcft18Pl*© , k© 
Tr^oTt^Uo ZOfc^lZft^Tx £&5*:«1*fc2fc©HflMix tRtW*2T® 
©«K *fcl*K«ft:-™i^fiftbfc«^» 3 (Sfcl#R*M*) &^fc*©*WSaPfc 

25 ^l^iftitfelg^SP 5a i3^gUT^(z:^rs«fc-5lcUrt,ck^o Ofrtx ID 

8 



WO 03/062878 PCT/JP03/00636 

tm (mm) 3 tt$m 5 t^mr^>mm^isbx^<D^mmmi^m^m^ 

^^l^^i.^m^l fe^T^^2(DJl^lis 0.1~10mm*I£#M£ 
LUo ^til*1£ttteCDJj5CW 10mm < &9 s ^0))^^ 

C10)^(D^^2^e,t) t l^l^3^hi$«a®l*s t>K^7h 
jail^^it, J I S BO 6 0 1 \ZMfe1r%^Wmm Ra (Ra1) & 0.025Mm 
J-M±s h < Kfc^fcaHflUZfc^Tx mmk(D®\(Dmm Ra2 h(D^lt-e 0.0 
5/zm feLt£&£cJ: ? I^IS^tt^o 

(Dm%(Dm&Uft(Dma&(D^ Ra1 +Ra2 I* 0.05//m U±tSHSSt-S - ttf&W 

£&mk&fr&W$M 13 ^^E^-itr^-r^J;^l3UTt«fcUo ckd^. ; 5- 
(Dmm* 13 #Pt^5t£:Mv ^tf1£*ft*2 5 IZfl -5 *U 

*«Wtfe^Tffl^*±8BWflllMit 13 hUTl*. «^«AM 
5Ztm5o SfflgfcUTlix xTK+S'iMBx 7i^-«s /K'J-f 5: KttflBx 



WO 03/062878 " PCT/JP03/00636 

tmm 2 (ovmizbim urn. 2 &&xHtim 3 ( t. u < i*» 

^) 5 tioiistts ztdmmt 13 ft^ufciiB»ft««B«i4«tw* 

int. mi^imrtiiz^mm^^^^^^^^^^^ 0 

rtSA^ »e*Wx 50W/m- K^JJJlT©fc©#tt*UUo **U*x 

SiC ^ AlNTfe^5lJl#Cr*Clfc^iMKW*Tlfr«ffl-T?**o £ 

*JM|-CI^ SS^f* 3 (is «tft* 2 CDJKJJDIM (XS) IZJBBftUTt. J: < s *£x 

(DJil3®ft5ttM*3WKfi6**i* i««MH(D±*^6*«fcx ^a)«WIZ*/t^->*< 

10 



WO 03/062878 ~ W PCT/JP03/00636 

ttftft 2 OrtSPlCfBflM* 3 ^mmWMT S^Kttx ^a>J52l*x 1~50Mm*W 

|± x 1~30jLtm*<»f;U<x W10Atm*«J:0»*U^o 

ilJ»2®lWl:^3|»lW**Hl:lix fgg&tt 3 <D*il*x 5~20Mmtf*? 
*U*o ^2<D«Bia«^3tflW*WCI±x ^*3CDi|iII*x 0. 

1~20nnitf*?£L<. O.I—BnmtfcfcO*?^ 

11 



WO 03/062878 ~ ^ PCT/JP03/00636 

2iW±^fflt53i:A«$Ut\o ttttWItf b UK < <x %Wt 

SUUo 0.lAtm*>m*^x BWb£*HFr<x -*x 100/xm&i@*.3hx ffiteUK 

fe(*x mm^j» i rm}t<D : M'^}(o^\t. ^m??mo£mmmzim^ 

jKftWWWf6tt*o *fex ^JtUTlix 0J*l*x -f vro^7JP-^i? 

HBWb1ij*)ft*f * - tl-«k o x Wb»« ^ * * *fcl*tt<b*Hz^ 5 y * t.®m 

12 



WO 03/062878 PCT/JP03/00636 

JhC&mMbfe*: l/CI** «ittfx IHblGs WHEttx S/'J** Wis*** (B 2 0 

S^&T?ft6o -tlSBHfci&x HHbSIBx v'J^ *fls*** (B 2 0 3 ) x TJU^x 
4 y h UTs ^^-T©i«J^I*v £JSStlb»±»& 100 SMSPi: Lfe^s £ft 
tt-Cx SHbSStf 1-10, ->U2j#1~30x BHb***#5~50* iHbEtStf 20-70 s 
7JU5:H)< 1—10, -fyh U 7# 1~50 N 1—50 T'&oTx ^G>-£fttf 1 

±E«»l^a>«l»tW*j»*0«±s 0.1wtXW±-C 10wtX*j)|*«»*L 

2 a)«BHI»J«**i*«dlzl*x «*M*0)«i»»tx 
£P£±r£fcA6-t:<fc£o m^TS^M^MtOJP^I^ 0.1-10Mm #»*U*o £ 
&in# s Af^izttx #Jxl£x ^x fiL /t7vOA, G£x z^MWIfe. 

13 



WO 03/062878 ~ ^ PCT/JP03/00636 

vk-t&oiz, *%mzfrfr%mmm.% : zv3.-)\< 100 i*s y&mm? i 5 ^ 
^e,^i>±«nufespgp n D ps y frtkbtmrnztitzmmm? 12 fccfct/^— »^ 11 

10 ^^Mmz^^m^-t^^T^-immm^- 12 ^a^ui-as^-rao 

El^CDIO, 10' lZ7 7 4rtm7gfemT:&2>o 
Sfes ±IB^-i»^1 1 \Z, m^Ufe<fcai^s 9, 9' 

15 (ommmtowm \zm L-cmmt&s&m? 1 2 # s^ite£ 0 

§M^va-Jb 100 ^CCDckail^t-^ZhTrs aM*^ 1 

20 12 it. ±&LtzGmmzm<D^ mt#v 

fflun<tUo ^(D^}^S&m^12 h>^!i^1 £:<Z>fi^HI^ l-l*. ^ 

25 1 &mtmn 1 ) 

(1 ) ^bT^-^Ai^* (h^Tfctgk W*4S1,1/xm) 100fiSgP. ^ 
<b-f v K U £A (Y 2 0 3 :-f»K'J7x WUlfig 0.4/xm) 4S4gPs 7^ LUUSMtt 

14 



WO 03/062878 PCT/JP03/00636 

WU >9 11.5 fiSSPs ««WJ 0.5 MMSPfccfctf 1 -ju^x* y 

ZeD^fiftJ&ttfcfiJfcSSHa* 1890°C<D)£Jg-es 200kg/m 2 CDl±^(^T3B#r B ^$£Us 
5 *<D^x d(Z)^^©^®fe^>f^>K^-^K (0.25Mm) "C^'J b 
-CWvmm\., *<D«B5*1B»*«: J IS B 0 6 0 1 * Ra T? 0.02/^ 

\Zi±±\ftio ^UTs tJMQXU J?£ 0.64nuik 1 50.3mm CDlEM^aH? ^ $ 

(2) (1 ) T^tt^^vtmm 2 ©jgmMfj gumd 1^ **u-> 

±13#f*^-X K h LTI*x Ag : 48wt%x Pt : 21wt% N Si0 2 : 1.0wt%x B 2 0 3 : 1 .2w 
tXx ZnO : 4.1wt%s PbO : 3.4wt%, H^x^JU : 3.4wt% s ^JUfcJUfc: h-JU : 17. 9w 
tX^6*:S«iric©t.(OS:ffifflUfco C<Z>*K*'*-* M*x Ag-Pt 
15 SSJUu^Iis 4.5/xm 'J ^tftDfeflrCfcofco Sfes Pt JKffl*x ¥ 

&Jifer?S 0 . 5 Aim (Di*t»tT*^. o fco 

(3) mW^-*V\Z&%§mfo}W->*tel&^tc&. -te^Sv*** 780°C 
-**JH*frU il^LTs mfa^-* h*<DAg, Pt &J«4*-tt*i:fc J fe^«r8B-b^5 «y 

&wwmit?wn sic ^i3ckoTti-> srau j is b o 6 o 1 \zm 

j£-r* Ra T% Ra1=0.01~2.5yum ©IIWMlfco 3 l*x J5£# 5 

(4) :80g/K Jfcffi'J >^ K >J OA : 24g/K f«7-MJ*A 
25 : 12g/lx 155^ : 8g/K ^bT>^E-OA : 6g/l 

Uzv^too^t, ±13 (3) "Ctt»Ufc-b7$yffi!W*&«iRU 

15 



WO 03/062878 ^ ^ PCT/JP03/00636 

(6) fcfc. f77X^vilS (t&Tlli FR-4) fcHftlZflKU * £ 

izKy^*JBu^«0inixi;:J:oTx i3, ^©BFHiai^-rJ^iZx ai£<B 

a&*<D8Qfc*P 5a III*, -fe? 5 2 0^Jlgpjg®^e,tJ f l3^Jll#J®^ 

^tl>Zhhfe§o £fcs 3(D£& 5 ±<Z>I&^P 5a (DftlZit. «*Rttf* 2 «fc 

^tfe#*nx(DP^icP^-ri>c:hr*s fits fc««»2ft6tft««M*3 tnmm 

7, 8&gi*m-r?imup«:Pi^i^fiJ6^fco s&Kx -o>s^ 5 (D-mmm& 5a 

"7^7. S^Q-Sl^ck 9 s J I S B0601 RaT* Ra2=0.01~2.5,um W£\ZM.Vc> 

(8) tftismtpa 5) ^x^>ux^©$im^--v>^ 11 rtid^un 
- >«fflamtizTira u s & Kims™*? 1 ±i3 y ^mm^t^m, 

fc©*gttS«w>lfc UiTFs r^M^fShbj hud) #x 10%~80%(DfSffl!*)*:& 

16 



WO 03/062878 ^ m PCT/JP03/00636 

*teK#tf*2fc3d$u ^©pg©¥*st feaa^ufco 

tta^2©wH»i£T^««fc5^«B©£&*x mmmittK io%~so% 

10 ©«^%tMft«^Ufco 

ft*;|x8gftl®*]i* 80%llHI^Us Wm(Onu (Ra1+Ra2) *«^MUTs ^ 

&;J3 X B1 3l*s 1 7 $ '^«ttf*05»I©SJt^«:t5!^jaS 80°Ch UT 
•b— -Btfo.TlCJ;oT)IiJ^Ufc^«^Ufe i fe©T'fei>o #&©m?HofcSP#ldu 

sismwiBS^tifcfi^feOs z(D£otemi&fcizt$\f&&m.m*s ( 

<dT<1°C) Ifc«$*lfco 
20 (^0'J2fccfctfJ£^J2) 

3©HJ»J2l*x *»Jl;:#iiMH 1 fcW-©*WN:Ufc#x f»M*3©ft*>0fc 

£©*8S*tt?l*x MF^&gJSl-tt&x 5^llS^Ufc^©ft«ii**:«*£fi*© 
MAT-CTFUfeo ^-©^£H11 1 I^Ufco 
25 3 cfct/tb^iJ 3 ) 

[zitx-cmimm^mm^-c^m^^^tzo <rfcfc>^s mzm 

17 



WO 03/062878 PCT/JP03/00636 

xSSk 1.1 Aim) : 100 SSSPx B 4 C (¥-m%m Iami) : 4 S»SPs T 7 * u 

JPMW/ W >y : 1 1 .5 mfiSPs GWM : 0.5 S«SPfc<fctf 1 -7** ^ -A^x* 
y -;bfc^&fe*T;Hl-^ : 53 a*gP£>M-£Ufc^-7 Sfcffll^ K^*-7* 
U- K^I3cfcD«^ToTs H<* 0.47mm (D^<D£j«f*£#fco 3WZn 

^>fc-/W h 14^ : 100 fifths T^»JJU^/W>^:3.0 fiJBPx a— 5rJH£ 
**- JUfcJK : 3.5 ftMS*J:tf»tttt : 0.3 ««P*»^UTHttLfc#f*'<- 

Jftll. 3ft£±J&JB1*£i»IUT. 200kg/cm 2 T, 1980°CO>MlgHSl+-ex 2 
00kg/cm 2 (DlI±iT^s j^UTt75?/^«a*ft 2 £f#fc 0 <*6£v Cl(D«ttf* 
15 0!)jfil&t>K777h«!Si:ck(3x JIS B0601 R aT' Ra2=0.01~2.5 
Atm(D*I<b®^fi£Lfeo 

(D^A°'y Kl'lt- 57.^7 ^^ffll'T^U. Jl£ 1 . 5mm CDfflWWFP 1 (k-*l£ 

) tlfeo 

3<Dfctox mi? 12 A^TAmaft7 7^t-fc<»^#"***u eaas* 

25 £t3< Jxdfcdhtf&<fc3o — *x Ra1+Ra2(D^Pl*x 0.05Mm&M*3£x A 

18 



WO 03/062878 ^ PCT/JP03/00636 

(»kM4) 
0t««4) 

fc s 80°CiS^T?s ATI*2°C-e^>^fco 
15 4 s hbWJ4(3D^J:b^e't>^i»cl: -5 lis 5 b—frfciKDjgttffifitf 

^lis AT ft £>£htf;bfrc>fco 



19 



WO 03/062878 



m & © m H 

mwmki^co^jjmmmmmcD m^mx, fro. 

Ws u < [tymmmvwm Ra2 #£a^(DiBffl**:a>^ti--c 0.05/xm 

fftftfc U < l«8«M*!»J©M«U* Ra2 htDfQtfs 0.05Atm t>X±-C&*Zk.&fflkt.T 
20 5 . IftiB^j* l*x «3KftS*n«W9M (D^jaSPfc «fc tf/* fcliHJWWBil;:* 

6 . tW&K«W*-b 75^ -C St* 4 * fcl* 5 i;i|Btt©?*»S&SBfe 

20 



WO 03/062878 ™ ^ PCT/JP03/00636 

1 o. ^iBts^ii^^^^^^fe^ii^ 8 *^'* 9 ^ 3 ^^^ 0 
1 3. mmxm*. -tz^sy^-r?**!**!*! 1 2iaK*a>>s 



jppppo 



1 4> / r _^>/f|*i|-^^U'C>gI)im^^^ ; S^ttlZ N ^(D>U!J3 



21 



WO 03/062878 




PCT/JP03/00636 



22 



WO 03/062878 



PCT/JP03/00636 




1/6 




PCT/JP03/00636 



El 5 



3 3 2 3 




2/6 




3/6 




Ral+Ra2 (#m) 



4/6 





■ • i 1 1 i 1 — ; — i 1 > 1 — jj — 

0 0.5 16 

ffiM Ral+Ra2 (/in) 



5/6 



WO 03/062878 



PCT/JP03/00636 



go co go cp c o r^ - r^- co 




CN^cqCD^COCNCnCQCD^GD 
GO CO CO 00 CD GO CO CO GO CD GO GO 
<CQOQlilLL(DI^.-)^ J 



co 



6/6 

BEST AVAILABLE COPY 



INTERNATIONAL 



CH REPORT 



ational j 



international application No. 

PCT/JP03/00636 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G02B6/12, H05B3/10, G02B7/00 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



Int. CI 7 G02B6/12, H05B3/10, 7/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,A 



JP 2001-083340 A (Hitachi Cable, Ltd.), 
30 March, 2001 (30.03.01), 
Full text; Figs. 1 to 3 
(Family: none) 

JP 2000-075152 A (The Furukawa Electric Co., Ltd.), 
14 March, 2000 (14.03.00), 
Full text; Figs. 1 to 3 
(Family: none) 

JP 2002-148499 A (The Furukawa Electric Co., Ltd.), 
22 May, 2002 (22.05.02) , 
Full text; Figs. 1 to 10 
(Family: none) 



1-14 



1-14 



1-14 



| — [ Further documents are listed in the continuation of Box C. j^] See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"B" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"CP document referring to an oral disclosure, use, exhibition or other 
means 

W P" document published prior to the international filing date but later 
than the priority date claimed 



"T r later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
25 February, 2003 (25.02.03) 



Date of mailing of the international search report 
11 March, 2003 (11.03.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCI7ISA/210 (second sheet) (July 1998) 



H&ttt®#-5§- PCT/JP03/00636 



a. &w<om-tz&m-(Dftm. (hbewwmb (i po ) 

Int. CI 7 G02B6/12, H05B3/10, G02B7/00 



wi&&ftoit&>m&n (mwmim (ipo ) 

Int. Cl' G02B6/12, H05B3/10, 7/00 



B*B*fli$rf&kfg 1 922-1 9 9 6^ 

B^m^mmmmm^n 1971-2003* 

n*mzmnm%im'j!in 1994-2003* 

a*m&m%im&&4;n 1996-2003* 



m&m&'ZGim^tc.m+'r—f"*-—* (9*— *a>4&#, la^Ki-aE u^/aig) 



JP 2001-083340 A ( 0 AtKM^tt) 
200 1. 0 3. 3 0, ^fc, JS1-3B (77^-*U 

JP 2000-075152 A (*W«fcX3SS«5^*fc) 
200 0. 0 3. 1 4, £3C, 11-30 (7r5!l-ftU 

JP 2002-148499 A teW*&If£Wc5*£**fc) 
2 0 0 2. 0 5. 2 2, £X J51-10H (7r5!/-4t) 



fjS3ft<PgSB<P#-g- 



PA 



1-1 4 



1-1 4 



1-1 4 



H*U< l4flfcO#M<i:a**a3Srt-S*:»lcg|ffl-f-5 



<o pro* * ^fcXifc 
«>»*©*:it>te5i/i-*-8 1>© 

tyj #Jj:|ia<ofc5^:mt?fcoT. SSMtteoiEi 

i -a TiiiWfeflSfcV * t fens t <o 
r&j n-/<f>'h77?y-S:tt 



B»P3lE«r*TUfcH 



2 5. 0 2. 0 3 



B#B4#fWT (ISA/JP) 
SAW* 100-8915 
JtCMFFttHKlRasHHTB 4*3* 



11.03.03 



03-3581-1 101 



2K 



9 0 18 



3 2 5 3 



HSPCT/ISA/2 10 (f2^) (1 9 9 8*7J3) 



